Hyperinsulinemia and its impact on obesity and insulin resistance.
The impact of hyperinsulinemia on the establishment of insulin resistance was investigated. This was done by treating normal rats with insulin for 3-4 days via osmotic minipumps, and by comparing them with saline-treated controls. Hyperinsulinemia produced by prior insulin treatment (i.e. prior insulinization of the normal rats) resulted in a well tolerated hypoglycemia, increased food intake and body weight gain. Euglycemic-hyperinsulinemic clamps were carried out at the end of the insulinization to assess the acute effects of insulin in control and insulinized rats. It was found that prior insulinization of normal rats resulted in increases in total insulin-stimulated glucose utilization and hepatic lipogenesis, while hepatic glucose production (HGP) was normally suppressed by the hormone. Glucose utilization index by individual tissues was then measured (labelled 2-deoxy-D-glucose method). Prior insulinization of normal rats resulted in increased insulin-stimulated glucose utilization index of white adipose tissue, accompanied by increased insulin-stimulated de novo lipogenesis and glycogen synthesis. In contrast, prior insulinization of normal rats resulted in a decreased insulin-stimulated glucose utilization index of most muscles studied. The decreased insulin-stimulated muscle glucose utilization index brought about by prior insulinization persisted in adrenomedullectomized or propranolol-treated rats, ruling out a role of catecholamines in the effects observed. It is concluded that hyperinsulinemia is a pathological driving force in producing both incipient obesity by overstimulating white adipose tissue and liver metabolic activity, and concomitantly producing incipient muscle insulin resistance.